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^SS^SS^SkTOlSid^^ provideOptical VPN (Virtual Private 

siLling and nctworic xcsourcc partitiomnB capabdity, ftc ^ "P*^ (User Network 

SSTk) services f<» customers. TTie optical '^^'T^T^T^J^^^^sc^^ '-^^-^ ^ 

Wa«=). Over Optical UNI, a set of ^^^^.^^^^^^^ ^ "^^^ infoxxoBtjon, 

set up (tear down) the paths, to change the bandwidth J^.^^^^ S^^v« ]St and OIF havr defined some initial 
Z to get some optical layer t^ological ^ SS^i^ service models have been 

proposals for Optical routing, Optical sigmlmg m Overlay nK.dcl, the optical doniam is 

L«osed in IETF and OIF: Overlay model. ^"^'-t^P"™? „odeL IP layw is a cUent layer of Optical 

^dfrom fl- other ^ce layer domain such^^-t^^ 

laTTwhile Optical layer is a s«ver ^y^^^^J^^^"^^^^ Z anoth^ ^ of "router", thus IP layer and 
tr«its IP and optical evenly. In this model, IP routeis treat '^^J"^- j^^^ted model (AugmentBd model). In 
Optical layer^excl««ecroutineiirfc^*^«;^ 

ftL model, ibe IP layer act as peers of the optical layer "^J'^^^^^^^-flat-'^S^^ Augmented model ^ts 
and optical domain. Unhkc pecr-to-peer rx^ "I^t^^S^d%>tical^£a. M other word, only Ihc 
the routing information of optical domam fbrther. Which model is better for 

optical-attached xout^ will exchange /°"*^S;-to^on ^ Sj ^i^S^Liental issue here is how to partitiomng 
IP/Optical interworking is still a debatable topic m IETF, OIF aad ITU. ^^^^^^^ ^ disclosure has defined a 
anc^vorkresourccsandwhoissup^s^r^gcw^ 

unified mechanism which can support ^ the tlnree far various optical user groups. 

Group Identification (OLUGI)" for each optical ^^.^^^"^^^^^^^ route flooding into optical network 
Coorfmatedwith wavelength routii^ protocol, dm OTG^^^^ 

u^domainhased oupr^-assigned floodmg P"^'^; ^^^"^"'St^rsctsTp a basis for optical VFN seMccs in 



IETfS OlJb" have defined three optical service models tor ^'yP^ Z^r^savico scenwio. This invention defines 
Augmented model. Each model has ^_^'^f^^\?'^^^2i^Z. vo^ for each user group. This flooding 
Opfed Liri: User Group for each mode^ ^ P«>tocol is extended to propagate 

Hicy restricts the route-flooding domam for each «P^^^^^^^Sig sucSS*e optical layer only floods 
4is infonmtion to various user groups. l.evel Agreement between optical 

«,ute information to a "trustable dmnam". This "tWitable ^^S^^^^ver the users in the same group, and to 

service provide and customers. The optical netwodc user can J^^^^^^ces, in which case Ae customer can buy 
checkthcstatusofthepeeruser.lhismethodcouldalsosupport^^VPN ^ 

^^^^^^^^^^^^ ^ 
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While IEI7 and OIF are stm de bating wMcb service mo«tel is better for MOptical urterworiax^ ""^.^l^T^^^ 
model to support aU three models win be most beneficiary for both optical service ptovtder «id opticd tietwork us«s For 
example, thV^^ provider MQ can support overlay niodel to im-trustabfe ""jT^JSiri 
services. At fee same time. MQ optical Hanspoit group can support Peer-io-Peer model or Augmented model forMCI- 
UUNet group . When ITONet group hooks ,^ d«ir Terabit routm to opti^^ 

domain ran conduct traffic eagineering by dynamically allocate/release optnal bandwidth, and even conduct IP layer 
^rm^cSyXSlto"^^^^ 



g^^SS S^ SuS SttBS^^ ^ be dcfaned 

forWavelengthroutingprotocolasfonows: Service rnodelTLV: This TLV is a 32-bit iiitegerco^enMt^^ 
30defenlt^del,noserviccl:OverlayniodeLInthismodel.noopticalroutemforjnat.onisflo^ 

Auemcnted moS. In this model, part of optical route infbimation is aUowcd to flood into ^^^^} ^"J^P^ 
hSmSel an optical route infcLatian ™in be flooded into user domain 

™onoit the vake is 0-3.0: Out of service - This user cannot be connectEdl: idle - This user is ready to accept comicction 
reauest2- Busy - This user camwt receive any more comiectionB: Testing - This user is being tested. Caimot accept any 
auction at fliis momcntOptical Link User Group Identification TLV: llris TLV is ^^^^^^'^^^ 
^Strative group. We^fine some new semantic for tins ILV. It is a 32^t inte8«.255.255.255.255: B«>adca« 
Any optical topology information wouM be flooded over this KnkO.O.O.O: Default for disabled group. No optical LSA ^ ■ 
naoJd over feis linkOfeer Same as OSPF administrative group. It is defined for specific user group. Opi^'J;[0«« ^"Sv 
SSion for various user group: When an optical s^tch receives an Optical 

flie link tvpefoTCTch link to decide ifthisOLSA should be flooded ovCTtiiat lintel^ ^. ,. , 

Ftooding restriction255.255.255Ji55nood LSA over tins linkO.0.0.0 Block LSA over tins bnkCtther value 

Flood I^A ordy if tiie adrniiiistratrve group vahie is 
matched. For traditional OSPF LSA, based on link ID of LSA, die optical switch wifl compare tiie link type of LS>A 

and die Mnk type of an «it-eoing lm^ tiim decide over which link this LSA should be fl«>,ded. 



^gvS^ovide Nortel an appr Sto^^SuTs^^^ ""^"^f ^ ^'e^ 
domain-constrained flooding policy, tins method provides a unified optical route fioodmg n,«Aan«m ^^r Optical UNI service, 
it also provide an effective approach for Optical VPN services. Potentially, tins approach could be merged mto tiie on-going 
standard activityfor IP/Optical intErworking in IETF and OIF. _ 
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